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(54) MICROCOMPUTER SYSTEM 

(57)Abstract: 

PURPOSE: To make a CPU part simple in circuit and low 
in power consumption. 

CONSTITUTION: A one-chip microcomputer 100 is 
provided with a clock generator part 3, which supplies a 
clock 10 to a CPU part 1 and a bus interface part 6, and 
a bus interface part 6 which controls 
transmission/reception of data to/from a memory 5. 
Since the clock generator part 3 has a clock controller, 
the clock 10 supplied from the clock generator part 3 to 
the CPU part 1 can be stopped while the memory 5 is 
preparing for data write or read. Consequently, it is 
unnecessary for the CPU part 1 to have the wait state 
control function, and the circuit of the CPU part 1 is 
simplified. Since the operation of the CPU part 1 is 
stopped when the memory 5 is in the preparation state, 
the unnecessary power consumption for the CPU part 1 
is reduced. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



BEST AVAILABLE COPY 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAXRaG.3DA407191954... 2005/04/27 



Searching PAJ 



2/2 ^— v 



[Date of requesting appeal against examiner's I 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAAXRaG.3DA407191954... 2005/04/27 



- 1 - 



JP07-191954 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** s hows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It is the microcomputer system 
characterized by controlling the clock 
supplied to said CPU section from said 
clock generator section to a idle state 
while having the CPU section, the clock 
generator section which gives a clock to 
said CPU . section, and the memory 
connected to said CPU section through 
the interface section, said clock generator 
section's having the clock control section 
and the clock generation section and, as 
for said clock control section, said 
memory's making writing or read out 
preparations. 

[Claim 2] The CPU section and the clock 
generator section which gives a clock to 
said CPU section, The memory connected 
to said CPU section through the interface 
section, It has the time amount metering 
device which said memory writes in and 
measures fixed time amount from 



initiation or read out initiation. Said 
clock generator section has the clock 
control section and the clock generation 
section. With the signal from said time 
amount metering device to said clock 
control section It is the microcomputer 
system characterized by fixed time 
amount controlling the clock supplied to 
said CPU section from said clock 
generator section to a idle state after said 
memory writes in, starting or reading 
and starting. 

[Claim 3] It is the microcomputer system 
characterized by controlling the clock 
supplied to said Direct Memory Access 
from said clock generator section to a idle 
state while having Direct Memory Access, 
the clock generator section which gives a 
clock to said Direct Memory Access, and 
the memory connected to said Direct 
Memory Access, said clock generator 
section's having the clock control section 
and the clock generation section and, as 
for said clock control section, said 
memory's making writing or read out 
preparations. 

[Claim 4] The interface section connected 
to the CPU section, and the memory 
connected to said interface section, Have 
said CPU section and the clock generator 
section which gives a clock to said 
interface section, and it sets to a 
microcomputer system with more I/O 
number of bits of said CPU section than 
the I/O number of bits of said memory. 
Said clock generator section has the clock 
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control section and the clock generation 
section. While, as for said clock control 
section, said memory is making writing 
or readout preparations, The 
microcomputer system which makes a 
idle state the clock supplied to said CPU 
section from said clock generator section, 
and is characterized by controlling the 
clock supplied to said interface section 
from said clock generator section to 
operating state. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the microcomputer system by 
which the CPU section operates 
according to a clock. 
[0002] 

[Description of the Prior Art] Hereafter, it 
explains, referring to drawing 11 about 
the conventional microcomputer system. 
[0003] Drawing 11 is the conventional 
microcomputer structure of a system Fig. 
101 is the CPU section and controls the 
instruction execution of 1 chip 
microcomputer 200. It is memory, and 
external [ of 105 ] is carried out to 1 chip 
microcomputer 200 : and write-in read out 
is possible for it. 106 is the bus interface 
section and controls I/O of the data 
between memory 105 and 1 chip 
microcomputer 200. 103 is the clock 
generator section and gives the clock 110 



of operation to the CPU section 101 and 
the bus interface section 106. Moreover, 
inside the bus interface section 106, it 
has non-processed control circuit 107a, 
and non-processed control circuit 107a 
can be controlled to process nothing, even 
if a clock of operation is inputted into the 
bus interface section 106. It has 
non-processed control circuit 107b also 
inside the CPU section 101, and 
non-processed control circuit 107b can be 
controlled in the condition (henceforth 
wait status) of processing nothing even if 
a clock of operation is inputted into the 
CPU section 101. 

[0004] The CPU section 101 and the bus 
interface section 106 are connected with 
an internal bus 127, and the bus interface 
section 106 and memory 105 are 
connected by the external bus 128. 
[0005] About the conventional 
microcomputer system constituted as 
mentioned above, the actuation is 
explained below. 

[0006] First, in order that memory 105 
and 1 chip microcomputer 200 may start 
I/O of data, the I/O signal 126 is 
outputted from the CPU section 101 to 
the bus interface section 106. The I/O 
start signal 125 for telling starting I/O of 
data from the bus interface section 106 to 
memory 105 to coincidence is outputted. 
The memory 105 which received the I/O 
start signal 125 starts the writing of data, 
or preparation of read out. A clock 110 is 
always given to the CPU section 101 and 
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the bus interface section 106 from the 
clock generator section 103, and a clock 
110 continues being supplied also while 
memory 105 is making preparations of 
writing or read out. Therefore, while 
memory 105 was making preparations of 
writing or read out, the CPU section 101 
and the bus interface section 106 were 
controlled by the non-processed control 
circuit 107 to wait status. 
[0007] In addition, generally the direction 
of the CPU section of the reason for 
controlling the CPU section 101 and the 
bus interface section 106 to wait status is 
because the process speed is quite quick 
compared with memory. That is, while 
memory 105 is making preparations of 
the writing to the current instruction 
from the CPU section 101, or read out, it 
is for preventing the CPU section's 101 
finishing a current instruction execution, 
executing the next instruction, mixing 
the instruction signal from the data and 
the CPU section 101 from memory 105 in 
the bus interface section 106, and 
malfunction occurring. 
[0008] 

[Problem(s) to be Solved by the 
Invention] While memory 105 is making 
the writing of data, or preparations of 
read out, in order not to output an 
instruction signal from the CPU section 
101 and the bus interface section 106, the 
n on processed control circuit 107 which 
has a wait status control function inside 
the CPU section 101 and the bus 



interface section 106 needed to consist of 
conventional microcomputer systems. 
[0009] However, since the CPU section 
101 had controlled all actuation of 
microcomputer systems, such as an 
interpretation of an instruction, and 
control of activation, the circuit was very 
complicated, and non-processed control 
circuit 107b which can control the CPU 
section 101 to wait status corresponding 
to all actuation of the CPU section 101 
also became a complicated circuit, and it 
needed the remarkable effort for the 
design for it. 

[0010] Moreover, since a clock 110 
continues being given from the clock 
generator section 103 although the CPU 
section 101 and the bus interface section 
106 do not need to operate while memory 
105 is making the writing of data, or 
preparations of read out, it is made wait 
status by the non-processed control 
function so that the CPU section 101 may 
not carry, out the following instruction 
execution. Therefore, the CPU section 
101 continued operating by wait status, 
and the memory preparation period was 
also carrying out useless power 
consumption. 

[001 1] While this invention does not need 
to solve the above-mentioned technical 
problem, not having a wait status control 
function in the CPU section 101, and 
being able to realize simplification of the 
CPU section 101 and memory's 105 
making the writing of data, or 
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preparations of read out, actuation of the 
CPU section 101 is stopped and it aims at 
offering the microcomputer system which 
can reduce power consumption. 
[0012] 

[Means for Solving the Problem] This 
invention supplies a stop signal to the 
clock generator section, while the clock 
generator section which gives a clock to 
the CPU section is constituted from the 
clock control section and the clock 
generation section and memory is making 
writing or read out preparations, in order 
to attain the above-mentioned purpose. 
[0013] 

[Function] While memory is making 
writing or read out preparations, this 
invention is controllable by the 
above-mentioned configuration so that 
the clock generator section does not 
supply a clock to the CPU section. 
[0014] 

[Example] The 1st example of this 
invention is explained below, referring to 
a drawing. 

[0015] Drawing 1 is the microcomputer 
structure of a system Fig. of the 1st 
example of this invention. 
[0016] In drawing 1 , 1 is the CPU section 
and controls an interpretation and 
activation of an instruction of the 1 chip 
microcomputer 100 whole. It is memory, 
and external [ of 5 ] is carried out to 1 
chip microcomputer 100, and write-in 
read out is possible for it. 6 is the bus 
interface section and controls I/O of the 



data between memory 5 and 1 chip 
microcomputer 100. 3 is the clock 
generator section, has clock control 
equipment 2 inside, and gives the clock 
10 of operation to the CPU section 1 and 
the bus interface section 6. The CPU 
section 1 and the bus interface section 6 
are connected with an internal bus (not 
shown), and a bus interface 6 and 
memory 5 are connected by the external 
bus (not shown). 

[0017] It explains in the microcomputer 
system of the 1st example constituted as 
mentioned above, referring to the timing 
chart shown in drawing 1 and drawing 2 
about actuation in case 1 chip 
microcomputer 100 reads the data 
memorized in memory 5. 
[0018] First, in order to read the data of 
memory 5, the input instruction signal 22 
is inputted into the bus interface section 
6 from the CPU section 1. Address data 
27 are inputted into coincidence at the 
bus interface section 6. Then, the input 
start signal 24 and address data 27 are 
inputted into memory 5 from the bus 
interface section 6. The memory 5 which 
received the input start signal 24 and 
address data 27 starts the preparation for 
reading the data of the specified address 
value. Moreover, memory 5 reads the bus 
interface section 6, it judges that it is a 
preparatory state, and outputs the input 
state signal 23 to the clock generator 
section 3 at the same time it detected the 
input instruction signal 22. If the input 
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state signal 23 is inputted into the clock 
generator section 3, as shown in drawing 
2 , the clock 10 supplied to the CPU 
section 1 and the bus interface section 6 
will be made into a idle state with the 
instruction from clock control equipment 
2. If a clock 10 will be in a idle state, 
actuation will stop the CPU section 1 and 
the bus interface section 6. If memory 5 
will be in the condition that the data 
specified with address data 27 can be 
outputted, the data 28 of the address 
value specified as the output start signal 
25 by the bus interface section 6 through 
the external bus from memory 5 will be 
outputted. While the bus interface section 
6 has the input of the output start signal 
25, it outputs the input initiation 
condition signal 26 to the clock generator 
section 3. In response to the input 
initiation condition signal 26, with clock 
control equipment 2, the clock generator 
section 3 makes a clock 10 operating state 
from a idle state, as shown in drawing 2 . 
The CPU section 1 and the bus interface 
section 6 will start actuation again, if the 
clock 10 of operating state inputs. 
[0019] Next, the configuration of the clock 
generator section 3 is further explained 
to a detail, referring to drawing 7 . 
[0020] Drawing 7 is the block diagram of 
the clock generator section 3. As shown in 
drawing 7 , 4 is a clock generator and 
supplies a clock 10 outside through clock 
control equipment 2. Clock control 
equipment 2 consists of an AND circuit 



and an RS flip-flop circuit, is an input 
signal from the set terminal 8 and the 
reset terminal 9, and can control the 
clock from a clock generator 4 to 
operating state or a idle state. 
[0021] Hereafter, actuation of the clock 
generator section is explained, referring 
to drawing 2 R> 2 and drawing 7 . 
[0022] First, if the input state signal 23 of 
H is inputted into the reset terminal 9, 
the output of RS flip-flop circuit will be 
set to L, and the signal of L will be 
inputted into one input terminal of an 
AND circuit. Therefore, it will not be 
concerned with H of the output of the 
clock generator 4 inputted into the input 
terminal of another side of an AND 
circuit, and L, but a clock 10 will be in a 
idle state. 

[0023] Then, if the input initiation 
condition signal 26 of H is inputted into 
the set terminal 8 and the input state 
signal 23 of L is inputted into the reset 
terminal 9,.. the .signal of H will be 
inputted into one terminal of an AND 
circuit, and it will output from the clock 
generator section 3 as it is by using the 
clock of the operating state of a clock 
generator 4 as a clock 10. 
[0024] As mentioned above, the clock 
generator section 3 is a signal from the 
set terminal 8 and the reset terminal 9, 
and can control a clock 10 to operating 
state or a idle state. 

[0025] In addition, the configuration of 
the clock generator section 3 shown in 
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drawing 7 is an example, and even if they 
are other circuitry, it should just have the 
clock control function. 
[0026] Next, it explains in the 
microcomputer system of the 1st example 
of this invention, referring to the timing 
chart of drawing 3 and drawing 4 about 
actuation in case 1 chip microcomputer 
100 writes data in memory 5. 
[0027] Since the microcomputer structure 
of a system shown in drawing 3 is the 
same as that of the configuration shown 
in drawing 1 , explanation is omitted. 
[0028] First, in order that memory 5 may 
write in data, the CPU section 1 carries 
out the sequential output of the output 
instruction signal 32, address data 37, 
and the data 38 in the bus interface 
section 6 at the bus interface section 6. 
Then, the output start signal 34 and 
address data 37 are outputted to memory 

5 from the bus interface section 6. The 
output start signal 34 is a signal which 
tells memory 5 about write-in initiation 
of data through the bus interface section 

6 from the CPU section 1, and address 
data 37 specify the address value of 
memory 5. Moreover, data 38 are data 
written in the memory area 
corresponding to the address value 
specified with address data 37. The 
memory 5 which received the output start 
signal 34, address data 37, and data 38 
one by one starts write-in preparation of 
data 38. Moreover, memory 5 writes the 
bus interface section 6 in the input and 



coincidence of the output instruction 
signal 32, it judges that it is a 
preparatory state to them, and outputs 
the output state signal 33 to them to the 
clock generator section 3. In the clock 
generator section 3, the clock 10 supplied 
to the CPU section 1 and the bus 
interface section 6 as the instruction from 
clock control equipment 2 shows to the 
input and coincidence of the output state 
signal 33 at drawing 4 will be in a idle 
state. Actuation stops the CPU section 1 
and the bus interface section 6 into which 
the clock 10 of a idle state was inputted. 
By memory 5, if the writing of the data 38 
to the specified address is completed, the 
completion signal 35 of an input will be 
inputted into the bus interface section 6 
from memory 5, and the bus interface 
section 6 which received the completion 
signal 35 of an input will output the 
completion condition signal 36 of an input 
to the clock generator section 3. In 
response to the completion condition 
signal 36 of an input, with clock control 
equipment 2, the clock generator section 
3 makes a clock 10 operating state from a 
idle state, as shown in drawing 4 . The 
CPU section 1 and the bus interface 
section 6 which received the clock 10 of 
operating state start actuation again. 
[0029] The 2nd example of this invention 
is explained below, referring to drawing 5 . 
Drawing 5 is the microcomputer 
structureofa- system Fig. of the 2nd 
example of this invention. 
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[0030] In drawing 5 , 1 is the CPU section 
and controls an interpretation and 
activation of an instruction of the 1 chip 
microcomputer 100 whole. It is memory, 
and external [ of 5 ] is carried out to 1 
chip microcomputer 100, and write-in 
read out is possible for it. 6 is the bus 
interface section and controls I/O of the 
data between memory 5 and 1 chip 
microcomputer 100. 7 is a time amount 
metering device, if the interface section 6 
inputs a signal, it can start timing 
measurement, and it can measure fixed 
time amount on which it decides 
beforehand. 3 is the clock generator 
section, and the internal configuration is 
the same as the configuration of the clock 
generator section shown in drawing 7 , 
and gives a clock of operation to the CPU 
section 1 and the bus interface section 6. 
It has connected with the internal bus 
(not shown) and the CPU section 1 and 
the bus interface section 6 have 
connected the bus interface section 6 and 
memory 5 by the external bus (not 
shown). 

[0031] It explains referring to the timing 
chart shown in drawing 5 and drawing 6 
about actuation of the microcomputer 
system of the 2nd example constituted as 
mentioned above. 

[0032] First, actuation in case 1 chip 
microcomputer 100 reads the data 
memorized in memory 5 is explained. 
[0033] In order to read the data of 
memory 5, the sequential output of the 



input instruction signal 22 and the 
address data 27 is carried out from the 
CPU section 1 to the bus interface section 
6. Inputting the input start signal 24 and 
address data 27 into memory 5 from the 
bus interface section 6 at coincidence, 
memory 5 starts read out preparation of* 
the specified address. Moreover, the bus 
interface section 6 outputs the clock stop 
signal 43 to the input and coincidence of 
the input instruction signal 22 to the 
clock generator section 3. In the clock 
generator section 3, if the clock stop 
signal 43 is inputted, the clock 10 
supplied to the CPU section 1 and the bus 
interface section 6 as the instruction from 
clock control equipment 2 shows to 
drawing 6 will be in a idle state. 
Furthermore, the bus interface section 6 
also outputs the time amount 
measurement start signal 46 to the time 
amount metering device 7 at the same 
time it inputs the input instruction signal 
22 into the bus interface section 6 from 
the CPU section 1. The time amount 
metering device 7 which received the 
time amount measurement start signal 
46 will output the completion signal 47 of 
time amount measurement to the bus 
interface section 6, if the time amount set 
up beforehand passes. In addition, the 
time amount beforehand set as the time 
amount metering device 7 is time amount 
required for read out preparation of the 
data of an address value with which 
memory 5 was specified. The bus 
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interface section 6 which received the 
completion signal 47 of time amount 
measurement judges that readout 
preparation of memory 5 was completed, 
and outputs the clock actuating signal 44 
to the clock generator section 3. In 
response to the clock actuating signal 44, 
with clock control equipment 2, the clock 
generator section 3 makes a clock 10 
operating state from a idle state, as 
shown in drawing 6 . The CPU section 1 
and the bus interface section 6 which 
received the clock 10 of operating state 
start actuation again. In addition, the 
clock 10 has read data 28 to the bus 
interface section 6 between idle states, 
and if a clock 10 will be in operating state, 
as for memory 5, the bus interface section 
6 will output data 28 to the CPU section 1. 
[0034] Next, the actuation when writing 
data in memory 5 from 1 chip 
microcomputer 100 is explained. 
[0035] First, in order that memory 5 may 
write in data, the sequential output of the 
output instruction signal 32, address 
data 37, and the data 38 is carried out 
from the CPU section 1 to the bus 
interface section 6. At coincidence, the 
sequential input of the output start 
signal 34, address data 37, and the data 
38 is carried out from the bus interface 
section 6 at memory 5. In addition, the 
output start signal 34 is a signal for 
telling starting writing data in memory 5 
through the bus interface section 6 from 
the CPU section 1. The memory 5 which 



received the output start signal 34, 
address data 37, and data 38 begins to 
write data 38 in the specified address. 
Moreover, memory 5 writes it in, it judges 
that it is a preparatory state, and outputs 
the clock stop signal 43 to the clock 
generator section 3 at the same time the 
output instruction signal 32 inputs the 
bus interface section 6. In the clock 
generator section 3, if the clock stop 
signal 43 inputs, the clock 10 supplied to 
the CPU section 1 and the bus interface 
section 6 as the instruction from clock 
control equipment 2 shows to drawing 6 
will be in a idle state. Actuation stops the 
CPU section 1 and the bus interface 
section 6 which received the clock 10 of a 
idle state. 

[0036] Moreover, the bus interface section 
6 outputs the time amount measurement 
start signal 46 to the time amount 
metering device 7 at the same time the 
CPU section 1 inputs the output 
instruction signal 32 into the bus 
interface section 6. The time amount 
metering device 7 which received the 
time amount measurement start signal 
46 will output the completion signal 47 of 
time amount measurement to the bus 
interface section 6, if the time amount set 
up beforehand passes. In addition, the 
time amount beforehand set as the time 
amount metering device 7 is time amount 
required in order to write data in the 
address specified by memory 5. The bus 
interface section 6 which received the 
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completion signal 47 of time amount 
measurement judges that the writing of 
memory 5 was completed, and outputs 
the clock actuating signal 44 to the clock 
generator section 3. In response to the 
clock actuating signal 44, with clock 
control equipment 2, the clock generator 
section 3 makes a clock 10 operating state 
from a idle state, as shown in drawing 6 . 
The CPU section 1 and the bus interface 
section 6 which received the clock 10 of 
operating state start actuation again. 
[0037] In addition, although the 
completion signal 47 of time amount 
measurement outputted from the time 
amount metering device 7 is inputted into 
the bus interface section 6 in the 2nd 
example, it outputs to the direct clock 
generator section 3, and even if it gives 
an instruction to clock control equipment 
2, it is satisfactory in any way. 
[0038] Moreover, in the 2nd example, 
although the time amount beforehand set 
as the time amount metering device 7 is 
time amount required for readout 
preparation of the data of the address 
with which memory 5 was specified, or 
write-in preparation of data, even if time 
amount longer than it is set up, it is 
satisfactory. 

[0039] Moreover, the time amount 
metering device 7 may be constituted 
inside the bus interface section 6. Since 
the clock generator section 3 is 
constituted from a clock generator 4 and 
clock control equipment 2, while memory 



6 is making writing or readout 
preparations as mentioned above 
according to the 1st and 2nd examples of 
the above, it can control so that the clock 
generator section 3 does not supply a 
clock to the CPU section 1, and useless 
actuation of the CPU section 1 in the 
preparation period of memory 5 can be 
suspended, and power consumption ^can 
be cut down. 

[0040] Since especially the external bus 
that connects the CPU section and 
memory in transfer of the data of the 
CPU section and external memory is 
generally long, preparation of memory 
takes long time amount and quite big 
effectiveness is acquired. 
[0041] Moreover, since a clock 10 is not 
supplied to the CPU section 1 from the 
clock generator section 3 while memory 5 
is making writing or readout 
preparations, it becomes unnecessary to 
constitutes non-processed control circuit - 
inside the CPU section 1, . and the 
configuration of the CPU section 1 is 
simplified. 

[0042] Next, the 3rd example of this 
invention is explained, referring to a 
drawing. Drawing 8 is the microcomputer 
structure of a- system Fig. of the 3rd 
example of this invention. 
[0043] Since the microcomputer structure 
of a system shown in drawing 8 is the 
same as that of the microcomputer 
structure of a system of the 1st example 
shown in drawing 1 , it attaches the same 
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sign and omits explanation. 
[0044] However, unlike what used the 
configuration of the clock generator 
section 3 in the 1st example, the clock 20 
inputted into the CPU section 1 can be 
controlled by clock control equipment 2, 
and the clock 30 inputted into the bus 
interface section 6 has uncontrollable 
composition. Moreover, transfer of data 
shall be performed by the 16-bit internal 
bus, and, as for the CPU section 1 and the 
bus interface section 6, transfer of data 
shall be performed by the 8-bit external 
bus, as for the bus interface section 6 and 
memory 5. 

[0045] It explains in the microcomputer 
system of the 3rd example constituted as 
mentioned above, referring to the timing 
chart shown in drawing 8 and drawing 9 
about actuation in case 1 chip 
microcomputer 100 reads the data 
memorized in memory 5. 
[0046] In addition, in the 3rd example, 
only actuation in case 1 chip 
microcomputer 100 reads the data 
memorized in memory 5 is explained, and 
explanation of write-in actuation of the 
data to memory 5 is omitted. 
[0047] First, in order to read the data of 
memory 5, the input instruction signal 22 
is inputted into the bus interface section 
6 from the CPU section 1. The 16-bit 
address data 27 are inputted into 
coincidence at the bus interface section 6. 
Then, if the input instruction signal 22 is 
inputted into the bus interface section 6, 



memory 5 will read, it will judge that it is 
a preparatory state, and the input state 
signal 23 will be outputted to the clock 
generator section 3. If the input state 
signal 23 is inputted into the clock 
generator section 3, the clock 20 supplied 
to the CPU section 1 as the instruction 
from clock control equipment 2 shows to 
drawing 9 R> 9 will be made into a idle 
state. Actuation stops the CPU section 1 
which received the clock 20 of a idle state. 
Moreover, the clock generator section 3 
continues supplying a clock 30 to the bus 
interface section 6. 

[0048] Moreover, among the input start 
signal 24 and 16-bit address data, the bus 
interface section 6 which received the 
16 -bit address data 27 and the input 
instruction signal 22 uses data of 8 bits of 
high orders as address data 27, and 
inputs them into memory 5. Then, the 
address data 27 of the 8 bits of the 
remaining low order are inputted into 
memory 5. Completion of readout 
preparation of the address value specified 
by the address data 27 for 16 bits outputs 
the data 28 of 8 bits of high orders of the 
address specified as the output start 
signal 25 by the bus interface section 6 
from memory 5. Then, the data 28 of 8 
bits of low order are outputted. The bus 
interface section 6 outputs the input 
initiation condition signal 26 to the clock 
generator section 3 at the same time it 
inputs the output start signal 25. In 
response to the input initiation condition 
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signal 26, with clock control equipment 2, 
the clock generator section 3 makes a 
clock 10 operating state from a idle state, 
as shown in drawing 9 . The CPU section 
1 and the bus interface section 6 which 
received the clock 10 of operating state 
start actuation again. 
[0049] Next, the configuration of the clock 
generator section 3 is further explained 
to a detail, referring to drawing 10 . 
[0050] Drawing 10 is the block diagram of 
the clock generator section 3. As shown in 
drawing 10 , 4 is a clock generator and 
supplies a clock 20 to the CPU section 1 
through . clock control equipment 2. The 
output of a clock generator 4 is supplied 
to the direct bus interface section 6 as a 
clock 30. Clock control equipment 2 
consists of an AND circuit and an RS 
flip-flop circuit, is an input signal from 
the set terminal 8 and the reset terminal 
9, and can control a clock 20 to operating 
state or a idle state. 

[0051] Hereafter, actuation of the clock 
generator section is explained, referring 
to drawing 9 R> 9 and drawing 10 . 
[0052] First, if the input state signal 23 of 
H is inputted into the reset terminal 9, 
the output of RS flip-flop circuit will be 
set to L, and the signal of L will be 
inputted into one input terminal of an 
AND circuit. Therefore, the clock 10 
which is not concerned with H of the 
output of the clock generator 4 inputted 
into the input terminal of another side of 
an AND circuit and L. but is outputted 



from the clock generator section 3 will be 
in a idle state. 

[0053] Then, if the input initiation 
condition signal 26 of H is inputted into 
the set terminal 8, the signal of H will be 
inputted into one terminal of an AND 
circuit, the output of a clock generator 4 
will be outputted as it is, and the clock 
generator section 3 will output the clock 
20 of operating state. 

[0054] In the 3rd example, memory 5 
reads as mentioned above. Between 
preparatory states Since the clock 30 to 
the bus interface section ,6 is considered 
as as [ operating state ] and the clock 20 
to the CPU section 1 is made into the idle 
state Even when there is more I/O 
number of bits of the CPU section 1 than 
the I/O number of bits of memory 5 It is 
not necessary to constitute a 
non -processed control circuit in the CPU 
section 1 and, and power consumption 
can be cut down like [ in being able to 
divide into two steps the data inputted 
into the bus interface section 6 from the 
CPU section 1 and being able to input 
them into memory 5 ] the 1st and 2nd 
examples. 

[0055] In addition, although the 3rd 
example explained the case where an 
internal bus was 16 bits and an external 
bus was 8 bits, even when the bus to 
which the CPU section is connected, and 
the bus to which memory is connected are 
the same numbers of bits, it can respond. 
[0056] In the 1st, 2nd, and 3rd example, 
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although, as for the bus interface section 
6, memory 5 is detecting whether it is a 
preparatory state by the input 
instruction signal 22 or the output start 
signal 25 grade, you may detect by the 
existence of the data of an internal bus or 
an external bus, data change, etc. 
[0057] Moreover, although the clock 
generator section 3 has clock control 
equipment 2 and is controlling the clock 
10 by clock control equipment 2 according 
to the input state signal 23 from the bus 
interface section 6, the input initiation 
condition signal 26, and clock stop signal 
43 grade, a clock control function may be 
given to the bus interface section 6, and a 
control signal may be outputted to the 
clock generator section 3. Moreover, 
although clock control equipment 2 is 
constituted inside the clock generator 
section 3, you may constitute outside. 
[0058] Although external [ of the memory 
5 ] is carried out to the exterior of 1 chip 
microcomputer 100, even if it constitutes 
it inside 1 chip microcomputer 100, it is 
satisfactory in any way. 
[0059] Moreover, although transfer of the 
data of memory 5 and the CPU section 1 
was explained, it is not limited to it. For 
example, the same effectiveness is 
acquired even if it is transfer of the data 
of CPU and a register, and transfer of the 
data of Direct Memory Access (DMA) and 
memory. 

[0060] Moreover, in the above-mentioned 
example, although it wrote in memory 



and the memory which can be read was 
used, it is not limited to it. 
[0061] Moreover, although the CPU 
section 1 and the bus interface section 6 
are constituted separately, respectively, 
even if it constitutes the bus interface 
section from an above-mentioned 
example inside the CPU section 1, it is 
satisfactory in any way. 
[0062] 

[Effect of the Invention] Since according 
to this invention it is controllable so that 
the clock generator section does not 
supply a clock to the CPU section while 
memory is making writing or read out 
preparations, the writing of memory or 
the preparation period of read out can 
stop the CPU section, can lose useless 
actuation of the CPU section, and can cut 
down power consumption. 
[0063] Moreover, since a clock is not 
inputted into the CPU section, it becomes 
unnecessary for the writing or read-out 
preparation period of memory to 
constitute the non- processed control 
circuit as a wait status control function in 
the CPU section, and it can realize 
simplification of a circuit. 
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[Brief Description of the Drawings] 

I Drawing ll The microcomputer 

structureofasystem Fig. in the 1st 

example of this invention 

[Drawing 21 The timing chart of the 
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microcomputer system in the 1st example 
of this invention 

[Drawing Si The microcomputer 

structureofasystem Fig. in the 1st 
example of this invention 
fDrawing 4l The timing chart of the 
microcomputer system in the 1st example 
of this invention 

fDrawing 5l The microcomputer 

structure of a system Fig. in the 2nd 

example of this invention 

fDrawing 61 The timing chart of the 

microcomputer system in the 2nd 

example of this invention 

fDrawing 71 The block . diagram of the 

clock generator section of the 

microcomputer system of the 1st example 

of this invention 

fDrawing 81 The microcomputer 

structure of a system Fig. in the 3rd 

example of this invention 

fDrawing 9l The timing chart of the 

microcomputer system in the 3rd 

example of this invention 

[Drawing 1 0 1 The block diagram of the 

clock generator section of the 

microcomputer system of the 3rd example 

of this invention 

I Drawing 111 The conventional 
microcomputer structure of a system Fig. 
[Description of Notations] 

1 The CPU Section 

2 Clock Control Equipment 

3 Clock Generator Section 

5 Memory 

6 Bus Interface. Section 



7 Time Amount Metering Device 
10 Clock 

22 Input Instruction Signal 

23 Input State Signal 

24 Input Start Signal 

25 Output Start Signal 

26 Input Initiation Condition Signal 

27 Address Data 

28 Data 

32 Output Instruction Signal 

33 Output State Signal 

34 Output Start Signal 

35 The Completion Signal of Input 

36 The Completion Condition Signal of 
Input 

37 Address Data 

38 Data 

43 Clock Stop Signal 

44 Clock Actuating Signal 

46 Time Amount Measurement Start 
Signal 

47 The Completion Signal of Time 
Amount Measurement --------- 

100 1 Chip Microcomputer . ... . . 
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